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AMENDMENTS TO THE CLAIMS 

Listing of Claims : 

1 . (Withdrawn, currently amended) A process for the production of polyunsaturated fatty 
acids in an organism r whieh - e o mpH se&' #ic following steps: comprising 

(a) introducing, into the organism, at least one nucleic acid sequence with the 
sequence shown in SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO : 4, S EQ ID NO : 
6, SEQ ID N O: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID N O: 13, SEQ ID NO: 
•UrSEQ ID NO: 16z-SEQ-ID N O: 1 8 or SE Q ID NO : 2 0 , which codes for a 
polypeptide with lysophosphatidic acid acyltransferase activity; or 

(b) introducing, into th e organ i sm, at l eas^ one - nucleic - ac i d sequence with the 
sequence shown in SEQ I D NO: 22, S E Q ID NO: 24 or SEQ ID NO: 26, whie h 



(e) i ntroducing , into the organism^t-least ■one^uclcic aci d sequence with the 

sequence shew n in SEQ ID NO: 28, SEQ ID NO: 30 or SEQ ID NO: 32 which 
codes for a polypeptide with diacylglys«rol acyltransfera ^e- ^ - i^it - ytor 

{d) i - ntr o du^ i n g-j jnto^ e ^gan t sm, at least one nucleic acid sequence with the 

seffibe nce shown in SEQ ID NO: 3 4 or SEQ ID NO: 36, which codes for a 
polypeptide with lecithin chol estefel-ae yltransferase activity; ' or 

(e) introducing, into the organism, at least one nucleic acid with a nucleic acid 

sequence which can %e^er4ved from the-cod^ ID NO: 1, SEQ 

ID NO: 3, SEQ ID NO : 4 , SEQ ID NO: 6, SEQ ID N O: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEP I D NO: 13. SEP ID NO: 14 ? having at least 80% identity with 
the sequence of SEQ ID NO: 16 , wherein the nucleic acid codes for a polypeptide 
with lysophosphatidic acid acyltransferase activity, SEOg> NQr48r-SEO ID NO: 
20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ IB 
NO: 30, SEQ ID NO: 32, SEQ ID NO: 3 4 or SEQ ID NO: 36 as t h e r e sult of t he 
deg e neracy of th e g e n e tic code, or 

(f> (c) introducing, into the organism, at least one de rivativ e- of - t he nucleic acid sequence 
shown in SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 
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NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, S EQ ID NO: 13, SEQ ID NO: 14, SEQ 
ID NO: 16, SEQ ED NO: 18, SEQ ID NO: 20 , SEQ ID NO: 22, S E Q ID NO: 24, 
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 
34 or SE Q ID NO: 36, which codes for a polypeptide]^]] with the amino acid 
sequence shown in SEQ ID N O: 2, SEQ ID NO : 5, S E Q ID N O: 8 , S E Q ID NO: 
10, SEQ ID NO : 12, SEQ IB-NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID 
NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, 
SE Q ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35 or SEQ ID NO: 37 and which 
have or having at least 4 0% homology at th e amino acid level 80% identity with 



SEQ ID NO: 15, SEQ ID NO: 17 , SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 
23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
N O: 33, SEQ ID NO: 35 or SEQ ID NO: 37 and have^eq uivalent has 
lysophosphatidic acid acyltransferase activity, glycerol 3 phosphat e 
aeyltr - an s fer - a se^ e^ 
cholestoro k ieylte ^^ 

{g) {d} culturing and harvesting the organism, 

2. (Withdrawn, currently amended) The process for the production of polyunsaturated fatty 
acids according to claim 1, wherein, additionally to the nucleic acid sequencers]] mentioned 
under (a) to (f) £c), further nucleic acid sequences which code for polypeptides of the fatty acid 
metabolism or lipid metabolism selected from the group consisting of acyl-CoA 
dehydrogenase(s), acyl-ACP[^ acyl carrier protein] desaturase(s), acyl-ACP thioesterase(s), 
fatty acid acyltransferase(s), acyl-CoA:lysophospholipid acyltransferase(s), fatty acid 
synthase(s), fatty acid hydroxylase(s), acetyl-coenzyme A carboxylase(s), acyl-coenzyme A 
oxidase(s), fatty acid desaturase(s), fatty acid acetylenase(s), lipoxygenase(s), triacylglycerol 
lipase(s), allene oxide synthase(s), hydroperoxide lyase(s) and fatty acid elongase(s) were 
introduced into the organism. 

3. (Withdrawn, currently amended) The process for the production of polyunsaturated fatty 
acids according to claim 1, wherein, additionally to the nucleic acid sequences mentioned under 
(a) to (f) (c), further nucleic acid sequences which code for polypeptides selected from the group 
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consisting of acyl~CoA:Iysophospholipid acyltransferase, A-4-desaturase, A-5~desaturase, A-6- 
desaturase, A-8-desaturase, A-9-desaturase, A«12-desaturase, A-5-eiongase, A-6-elongase or and 
A-9-elongase, were introduced into the organism. 

4. (Withdrawn) The process for the production of polyunsaturated fatty acids according to 
claim 1, wherein the polyunsaturated fatty acids produced are Cis-, C 2( r, C22- or C24~fatty acids. 

5. (Withdrawn) The process for the production of polyunsaturated fatty acids according to 
claim 1, wherein the polyunsaturated fatty acids are isolated from the organism in the form of an 
oil, a lipid or a free fatty acid. 

6. (Withdrawn) The process for the production of polyunsaturated fatty acids according to 
claim 1 ? wherein the polyunsaturated fatty acids produced in the process are Cir, C 2 o~, C22- or 
C 2 4~fatty acids with at least two double bonds in the molecule. 

7. (Withdrawn) The process for the production of polyunsaturated fatty acids according to 
claim 1, wherein a polyunsaturated fatty acid selected from the group consisting of dihomo-y- 
linolenic acid, arachidonic acid, eicosapentaenoic acid, docosapentaenoic acid and 
docosahexaenoic acid is produced in the process. 

8. (Withdrawn) The process for the production of polyunsaturated fatty acids according to 
claim 1, wherein the organism is a microorganism, a nonhuman animal or a plant. 

9. (Withdrawn) The process for the production of polyunsaturated fatty acids according to 
claim 1, wherein the organism is a transgenic plant. 

10. (Withdrawn) The process for the production of polyunsaturated fatty acids according to 
claim 1, wherein the transgenic plant is an oil crop plant. 

1 1 > (Currently amended) An isolated nucleic acid comprising a nucleic acid sequence 
selected from the group consisting of: 

(a) [[a]] the nucleic acid sequence with the sequen ce shown in SEQ 
ID N O : 3, SE Q ID NO: 4 , SEQ ID NO: 6, SE Q I D N O: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, S EQ ID N O : 14, SEQ ID NO: 16, SEQ ID NO: 18 
or SEQ ID NO: 20, 



4 



Application No, 10/552,013 Docket No.: 13478-00002-US 

Amendment dated April 22, 2008 

Reply to Office Action of January 23, 2008 

(b) nucleic acid sequences whie h, as tli e re s ult-ef the de g e neracy of the gen e tic-cod e? 
can b e derived fre^h e- eodi^ in SEQ ID NO: 1, SEQ ID NQ v 

ID NO: 4, SE Q ID NO: 6, SEQ ID NO: 7, SEQ I D NO: 9 , SE Q ID NO: 1 1, SEQ 
ID NO: 13. SEP ID NO: 1 4 , having at least 80% identity with the sequence of 
SEQ ID NO: 16 and coding for polypeptides having lysophosphatidic acid 
acvltransferase activity , SE P ID NO: 1 8 o r SEQ ID NO: 20 ; 

(c) derivativ e s of-fee nucleic acid sequences shown in SEQ ID NO: h SEQ ID NO ; 
3, SEQ ID NO: 4 , SEQ ID NO : 6, SEQ I D NO: 7, SEQ ID NO: 9, SEQ ID NO: 
11, S E Q ID NO: 13, SEQ ID NO: 1 1 , SEQ ID NO: 16, SEQ ID NO: 18 or SEQ 
IB~NOf4&; which code for polypeptides with the amino acid sequence shown in 
SEQ ID NO: 2, SEQ ID NO: 5, S EQ ID NO: 8 , SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 15, SEQ ID NO: 17, S E Q ID N O: 19 or SEQ ID NO: 21 and w hi e h 
have or having at least 40% homology at the amino acid level 80% identity with 
the sequence of S E Q ID NO : 2, SEP ID NO: 5, SEP ID N O: 8 , S E Q ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 15, SEQ ID NO: 17,-S EQ ID NO: 19 or SEQ ID 
NO: 21 and have lysophosphatidic acid acyltransferase activity. 

1244. (Cancelled) 

1 5 . (Currently amended) The isolated nucleic acid sequence ac cor di ng to of claim 1 1 , which 
wherein the nucleic acid sequence originates from a eukaryote. 

16. (Withdrawn, currently amended) An amino acid sequence which is encoded by an the 
isolated nucleic acid sequenc e according to of claim 11. 

17. (Currently amended) A gene construct comprising m the isolated nucleic acid according 
te of claim 1 1, where the nucleic acid is linked functionally to one or more regulatory signals. 

18. (Currently amended) The gene construct according to of claim 17, wherein the nucleic 
acid construct comprises an additional biosynthesis gene[[s]] of the fatty acid metabolism or 
lipid metabolism selected from the group consisting of fatty acid metabolism or lipid m etab o lis m 
selected from the gr -e u p con sisting of acyl-CoA dehydrogenase(s), acyl-ACP[= acyl carrier 
protein] desaturase(s), acyl-ACP thioesterase(s), fatty acid acyltransferase(s), acyl- 
CoAdysophospho lipid acyltransferase(s), fatty acid synthase(s), fatty acid hydroxylase(s), 



5 



Application No, 10/552,013 Docket No,: 13478-00002-US 

Amendment dated April 22, 2008 

Reply to Office Action of January 23, 2008 

acetyl-coenzyme A carboxylase(s), acyl-coenzyme A oxidase(s), fatty acid desaturase(s), fatty 
acid acetylenase(s), lipoxygenase^), triacylglycerol lipase(s), allene oxide synthase(s), 
hydroperoxide lyase(s) or and fatty acid elongase(s), 

1 9. (Currently amended) The gene construct acc er di - ng 4e of claim 1 7, wherein the nucleic 
acid construct comprises an additional biosynthesis gene[[s]] of the fatty acid metabolism or 
lipid metabolism selected from the group consisting of acyl-CoA;lysophospholipid 
acyltransferase, A-4-desaturase, A-5-desaturase, A-6~desaturase, A-8-desaturase, A-9-desaturase, 
A-12-desaturase, A-5-elongase, A-6-elongase or and A-9-elongase. 

20. (Currently amended) A vector comprising [[a]] the nucleic acid according to of claim 11 
or a gene construct according - to '" d - aiffl - 4 r ? comprising said nucleic acid , 

21. (Currently amended) A transgenic nonhuman organism comprising at 4 ea -s t - one the 
nucleic acid according ^ of claim 11. 

22. (Currently amended) The transgenic nonhuman organism accordin g to of claim 21 , 
wherein the organism is a microorganism, a nonhuman animal or a plant. 

23 . (Currently amended) The A transgenic nonhuman organism according to of claim 2 1 , 
wherein the organism is a plant. 

24. (Withdrawn) An oil, a lipid or a fatty acid or a fraction of these, produced by the process 
according to claim 1. 

25. (Withdrawn, currently amended) An oil, a lipid or a fatty acid composition comprising 
polyunsaturated fatty acids prepared by [[a]] the process ae eegdfeg - to of claim 1 and originating 
from transgenic plants. 

26. (Canceled) 

27. (Currently amended) A transgenic nonhuman organism comprising at l e ast -a the gene 
construct according to of claim 17. 

28. (Currently amended) A transgenic nonhuman organism comprising at least a the vector 
according to of claim 20. 
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29. (Withdrawn) A method of making feed, foodstuffs, cosmetics or pharmaceuticals 
comprising incorporating the polyunsaturated fatty acids prepared according to claim 1 in said 
feed, foodstuffs, cosmetics or pharmaceuticals, 

30. (Withdrawn) A method of making feed, foodstuffs, cosmetics or pharmaceuticals 
comprising incorporating the oil, lipid or fatty acid composition according to claim 25 in said 
feed, foodstuffs, cosmetics or pharmaceuticals. 

3 1 . (New) The nucleic acid of claim 1 1 , wherein the nucleic acid sequence has at least 95% 
identity with the sequence of SEQ ID NO: 16 and codes for a polypeptide having 
lysophosphatidic acid acyltransferase activity. 

32. (New) The nucleic acid of claim 11, wherein the nucleic acid sequence codes for a 
polypeptide having at least 95% identity with the sequence of SEQ ID NO: 17 and having 
lysophosphatidic acid acyltransferase activity. 
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